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Amendments to the claims 



1 . (original) A process for the controlled free radical solution polymerization 
to a level of solids suitable for use as low volatile- organic solvent coating compositions 
while maintaining viscosity suitable fbt such coatings of monomers comprising 
substituted or unsubstituted acrylic acid, or esters thereof in a solvent suitable for high 
solids coating application aL a monomer concentration sufficient to give the desired 
polymer concentration which comprises treating said monomers in said solvent with a 
controlled free radical initiator selected from the group N s N-dialkyl-alkoxyamines having 
one hydrogen atom on one carbon atom in the a position of one alkyl group attached to 
the amino nitrogen, nitroxyl radicals having one hydrogen atom on one carbon atom in 
the a position of one alkyl group attached to the nitroxyl nitrogen and mixtures thereof. 

2. (original) A process as defined in claim 1 wherein the alkoxyamine has the 
structure II: 



Wherein R t , R>. R 3 , R 4; and 
consisting of straight chain 
substituted, or unsubstituted 
having from 1 to 50 carbon 
substituted with, or contain 
and R5 which do not contain 




jjk selected from the group 
alkyl and cyclic alkyl, 

or unsubstituted aryl groups 
that one of said R moieties be 
and any two of Ri, R?,, R3, R4 
ms, and which are attached to the 



same carbon atom, may be conc^cnited to form, when taken together with the 

carbon atom to which they are attached, a cyclic alkyl group of from 5 to 20 
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carbon atoms and Z is selected from the following groups, wherein the dashed 
line attached to the carbon atom represents either a free electron or the point of 
attachment to the oxygen atom of the original alkoxyamine as appropriate: 
a benzylie radical of the general formula 21: 



R'zt 



Rzi-C 

I 

An 
• (21) 

wherein Ar, is an aryj group wi^jiiay be;. substituted with halogen atoms, 
hydroxy!, alkoxy, esLer, carboxyj aeyl, amino, nitro, cyano, amido, sulfonyl, or 
phosphonyl groups and where. Rzi and R'zi are independently selected from 
hydrogen atoms, or cyclic alkyt straight chain alkyl, or branched chain alkyl 
groups, of from i i<> ."50 carbon atoms and which alkyl groups may be 
unsubsti tnted or substituted with any of the above named substituent groups for 
Arj. 

an ester type radical o f general- tqw^ft^JZi .:■ . 



Wherein R 72 , and R"z2 
branched chain alkyl or cyclic^ 
alkyl groups may be unsubstil 
substirucnts for An and R ?, 22 




.^elected from straight chain alkyl, 
f-ftom 1 to 50 carbon atoms which 
I with any of the above defined 
3§o$$ Hydrogen. 
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a cyano radical- of the general formula Z3 : 



R23-C 

I 

CN 
(Z3) 



wherein R Z 3 and are independently selected from cyclic alkyl, straight chain 
alkyl, or branched chain alkyl gtf«ups of ftom 1 to 50 carbon atoms which alkyl 
groups may be unsubstituted or substituted with any of the named subsriruent 
groups for Ari and 

an alkyl radical of the general formula Z4: 

[ 





wherein Rz4, R*z* and R' >,4 ar^i-^Ppesadeatttly selected from among the aikyl 

groups as defined for R/ 3 . 
3. (original) A process as defined hi- di|ik 1 wherein the nitroxyl radical has the 
structure T: 
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(I) 

wherein R| , R 2 . R3. Im and R5 are independently selected from the group 
consisting of straight chain alkyl, branched chain alky!, cyclic alkyl, substituted, 
or unsubstituted aralkyl, or substituted, or imsubstituted aryl groups having from 1 
to 50 carbon atoms, with the proviso that one of said R moieties be substituted 
with, or contain sulfur or phosphorous and any two of Ri, ^4 and R 5 which 

do not contain sulfur, or phosphorous, and which are attached to the same carbon 
atom, may be concatenated to form* when tajken together with the carbon atom to 
which they are attached, a cyclic alkyl group of from 5 to 20 carbon atoms. 

4. (original) A process as defined in claim 1 wherein the controlled tree radical 
initiator is an aikoxyamine selected from the group consisting of methyl 2-[N-t-butyl-N- 
(l-diethylphosphono-2 T 2-dimcthyipropyl)-N-oxy]propionate, 1 -phenyl- l-[N-t-butyl-N- 

(1 -dicthyIpliosphono-2,2-dimcthylpropyl)-N-oxy]ethane, 1 , 1 -dimethyl-1 -[N-l-butyl-N-(l - 
diethy lphosphono-2 ,2-dim eih y lpropyl) : N-oxy] ethane, 1 -methyl- 1 -cyano- 1 - [N-t-butyl-N- 
(l-dicthyphosphono-2.2-diincthylpropyl)-N-oxy]etriane.and mixtures diercof. 

5. (original) A process ;.is defined In claim 1 wherein the controlled free radical 
initiator is the aikoxyamine methyl 2-[N^hutyl-N-(l-diethylphosphono-2,2- 
dimcthylpropyl)-N-oxyjpropionatc. 

6. (original) A process as defined fn claim 1 wherein the controlled free radical 
initiator comprises a mixture of alkoxyatmries as defined in claim 2 and nitroxyl radicals 
as defined in claim 3. 

7. (original) A process as defined jrfc^jfo 4 therein the controlled free radical 
initiator also includes nitroxyl s derived from the. aikoxyamine selected from the group 
defined in claim 4. 

8. (original) A process as defined 5: wherein the controlled free radical 
initiator also includes a nitroxyl radickjjci&fysci fi'voi the alkuxy amine. 

9. (original) A process as defmed^ ^jp I. also including an organic peroxide 
initiator or an azonitrile initiator. 



5 

PAGE 7122* RCVD AT 1/7/2004 2:38:17 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2 * DNIS:87293Q6 * CSID:215419 7075' DURATION (rnm-ss):06-00 



FROM ATOFINA CHEMICALS, INC. PATENT 

10/061.423 



WQ) I. 7' 04 14:45/ST. 14:43/NO. 486226152? P 



1 0: (original) A process as defined i* claim i wherein the monomers comprising 
substituted or uwubaiiuted acrylic add or ester, thereof are .elected from the group 
consisting of : 

(subgroup a) 2-hydroxvethyl acrylate, 2-hydroxypropyl 2-hydroxypropyl 
acrylate, 2-hyd«rxybu.vl acrylate, 2-hydroxyethyl methaerylate. 2-hydroxypropyl ' 
methaerylate, 2-hydroxvbu.yl methaerylate, 3-hydroxypropyl methaerylate, 3- 
hydroxybutyl methaerylate. 4-hydroxybutyl methaerylate, glycidyl acrylate, glycidyl 
methaerylate, acetoaeetoxy ethyl acrylate, acetoaeetoxy ethyl methaerylate and mixtures 
thereof, 

(subgroup b) methyl methaerylate, ethyl methaerylate, butyl methaerylate, isobutyl 
methaerylate, hexyl mesylate. 2^thylhexyl methaerylate, louryl methaerylate, ethyl 
acrylate, propyl acrylate. isopropyl acrylate, butyl acrylate, lauryl acrylate and mixtures 
thereof; 

{subgroup c) acrylic acid, mclhacrvlic acid and mixtures thereof, 
(subgroup d) iso-octyl acrylate. diethylaminomethyl acrylate, diemylaminomethyl 
methaerylate, t-butvlaminoelhyl meteryl^ ; ^urylaminoethyl acrylate and mixture, 
thereof, "' '-. ■ 

with the proviso that at least one member of subgroup a and of subgroup b must be 
present. 

' '■ ( ° ri8inaI) A pmce ' ss as ^fin^feiBt LO herein a monomer selected from the 
group styrene, para-nnethyl styrene, vinyl ac« ste m aixtmes is ^ 

1 2. (original) A process as ctefmed#ei^. 3 .* therein the monomers comprise butyl 
acrylate, hydroxyethyl acrylate, sty rene aad. acrylic acid. 

13- (original) A process as defined in llwherefe the monomers comprise glycidyl 

methaerylate, butyl me.haoy late, ethyl aerate, methyl acrylato, methyl methaerylate 

methacrylic acid, hydroxypropy, acr^^fftb^yl methaerylate, acetoaeetoxy 

ethyl acrylate, acetoaeetoxy ethyl metb^p ^mixtures thereof. 

14. (original) The product produc^'^,^ ^ defined in claim 1 . 

1 1 (0ri8faaI) A [H 0CCSS tor ***** » Object on at least one surface which comprises 

applying a product as defined in claim ft Wtf )hm one surface and treating said 

product alter application on said a, least one surface to sufficient heat for a sufficient time 
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to evaporate the solvent contained in said product and crosslink the remaining material of 
said product on said at least one surface, 

1 6. (original) The coaling produced by the process defined in claim 1 5. 

1 7. (original) The coated object produced by the process defined in claim 15. 

18. (original) A process as defined in claim 1 wherein the polymer so produced is 
recovered as a solvent free material. 

1 9. (original) A powder coating material prepared from the solvent free material 
prepared as defined in claim 18. 

20. (original) An object coated on at leastone surface thereof with a coating formed 
by applying the powder coating material defined in claim 19 to the said at least one 
surface of said object and fusing said powder coating material into a coherent coating. 

2 1 (original) A process as defined in claim 2 wherein one of Rj, R 2 , R 3 > K4, or R 5 is 
-P(=0)R 6 R 7 

wherein R& and R? arc independently selected from the group consisting of methyl, 
methoxy, ethoxy, n-propoxy, benzyloxy^.dpdiecyloxy y phenyl and benzyl 

22. (original) A process as defined in claim 3 wherein one of R, , R 2l Rj, R»> or R 5 is 
-P(=0)R6R 7 • , " 

wherein Rs and R 7 are independently s^l^c^'^rrA^ group consisting of methyl, 
methoxy, ethoxy, n-propoxy. benzylox^ 'daSecyloxy, phenyl and benzyl. 

23. (original) A process as defined" hrdsnrii 6 w&erein, independently in the 
aikoxyamine and the nitroxyl, one of Rj j % K 3 , R4,px R 5 is -P(=0)R 6 R 7 
wherein R 6 and R 7 arc independently seiec^.froni^e group consisting of methyl, 
methoxy, ethoxy, n-propoxy. bcnzyloxy, dodecyioxy, phenyl and benzyl. 

24. (original) A process as defmed^^^^^^J^rein Ri, R 2 and R 3 are methyl, R4 is 
t-butyl and R 5 is -P(-0)R fl R 7 vvherem^|^|k^ independently selected from straight 
chain alkyl, branched chain alkyl, or cytpic aljyi igr&ips, aralkyl groups having straight 
chain alkyk branched chain alkyl, or c^^^li^LfJcn^ons, straight chain alkoxy, 
branched chain alkoxy. or cyclic a!ko>y grovr& ahft kalkox y groups having straight 
chain alkoxy, branched chain alkoxy, or/cye&£ Ufcbxy portions and all of said groups may 
be unsubstituted or substituted with any Actional group compatible with a nitroxyl 

radical 
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25. (original) A process us defined in claim 24 wherein 1*6 and R 7 are linear alkoxy 
groups of from 1 to 20 carbon atoms. 

26. (original) A process as defined in claim 24 wherein R 6 and R? are ethoxy. 

27. (original) A process as defined in claim 3 wherein Rj, R 2 and are methyl, R4 is 
r-butyl and R 3 is — P(=(.))R, ) R 7 wherein and R7 are independently selected from straight 
chain alkyl, branched chain alkyl, or cyclic alkyl groups, aralkyl groups having straight 
chain alkyl, branched chain alkyl, or cyclic alkyl portions, straight chain alkoxy, 
branched chain alkoxy, or cyclic alkoxy groups and aralkoxy groups having straight 
chain alkoxy, branched chain alkoxy, or cyclic alkoxy portions and all of said groups may 
be unsubstituted or substituted with any functional group compatible with a nitroxyl 
tadicah 

28. (original) A process zis defined in claim 27 wherein R 6 and R? are linear alkoxy 
groups of from 1 to 20 carbon atoms. 

29. (original) A process as defined in claim 27 wherein R<j and R 7 are ethoxy. 

3 0. (original ) A process as defined' iri claim 6 wherein Rj , R 2 and are methyl, FU is 
t-butyi and Rs is — P(^0)R fl R 7 wherein and R 7 in the alkoxyamine and tlie nitroxyl are 
each independently selected from straight chain alkyl, branched chain alkyl, or cyclic 
alkyl groups, aralkyl groups having straight chain alkyl, branched chain alkyl, or cyclic 
alkyl portions, straight chain alkoxy, branched chain alkoxy, or cyclic alkoxy groups and 
aralkoxy groups having straight chain alkoxy, branched chain alkoxy, or cyclic alkoxy 
portions and all of said groups may be unsubstituted or substituted with any functional 
group compatible with a nitroxyl radical i i ;.' 

3 1 . (original) A process as dcfmed ? %|^^^0.|^i©item and R 7 are linear alkoxy 
groups of from i to 20 carbon atoms, ? Vv~5'"- ! '•'<•<» - 

32. (original) A process as defined' in sfc&l^ Wherein R 6 and R 7 are ethoxy. 
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